Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(11 publication number : 09-162691 
(43)Date of publication of application : 20.06.1997 



(51)Int.CI. H03H 9/25 

H01L 27/04 

H01L 21/822 

H03H 3/08 

H03H 9/145 



(21) Application number : 07-325291 (71)Applicant : ROHM CO LTD 

(22) Date of filing : 14.12.1995 (72)Inventor : TOTANI KAZUYUKI 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the surface ;^ 
acoustic wave element to be miniaturized with high 
reliability. 

SOLUTION: A SAW chip 5 is mounted above an LSI 9 via 
bumps 7a, 7b. Input output electrodes and external 
connection electrodes 9a, 9b are connected electrically 
by the bumps 7a, 7b. The SAW chip and the LSI 1 once 
manufactured separately are structured to be a 2-stage 
stack structure, then miniaturization is attained without 
the use of a piezoelectric thin film forming technology. 
Moreover, no bonding wire is required between the SAW 
chip and the LSI 1 by using the bumps. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] The semiconductor device which has the surface acoustic element characterized by having the 
surface acoustic element laid so that space might be formed through the semiconductor device which has 
an electrode for external connection, and the connection material which connects the I/O electrode of a 
surface acoustic element, and the aforementioned electrode for external connection between the fields and 
the aforementioned semiconductor devices with which a surface acoustic wave is transmitted above the 
aforementioned semiconductor device. 

[Claim 2] The manufacture method of a semiconductor device of having the surface acoustic element 
characterized by laying the aforementioned surface acoustic element so that a bump may be formed in the 
I/O electrode front face of a surface acoustic element and space may be formed between the fields and the 
aforementioned semiconductor devices with which a surface acoustic wave is transmitted while the 
aforementioned bump contacts the electrode for external connection of the semiconductor device above a 
semiconductor device. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the miniaturization especially 

about the semiconductor device which has a surface acoustic element. 

[0002] 

[Description of the Prior Art] The SAW (surface acoustic wave) device using the surface acoustic wave is 
known today. The transversal type SAW filter belonging to this SAW device is explained using drawing 4 . 
[0003] Input- side electrode 6a and output side electrode 6b are formed in piezo-electric substrate 2 front 
face. If an electrical signal is given to input-side electrode 6a, the front face of the piezo electric substrate 
2 will be distorted, and a surface acoustic wave 3 will occur. This surface acoustic wave 3 is transmitted to 
output side electrode 6b. That is, the electrical signal given to input-side electrode 6a can be taken out in 
output side electrode 6b. 

[0004] The amplitude and phase of a wave (surface acoustic wave) which are transmitted in this 
piezo-electric substrate 2 are determined by the intersection length and pitch of input-side electrode 6a 
and output side electrode 6b. A filter with the complicated frequency characteristics, such as a band pass 
filter, can be made by making the configuration of input- side electrode 6a and output side electrode 6b 
into the shape of a blind, and changing one intersection length [ one ] and pitch of this blind-like electrode 
(Inter Digital Transducer IDT). The surface acoustic element is fit for miniaturization, lightweight izing, 
and thin filmization, and the further multifunctionalization and highly efficient-ization are expected as 
key devices, such as a mobile personal digital assistant. 

[0005] The above-mentioned surface acoustic element (chip) 5 is contained by the package of multilayer 
ceramic structure, and an SAW filter completes it. An SAW filter is electrically connected with the LSI 
chip for control which was laid on the printed circuit board and was similarly laid on the printed circuit 
board. 

[0006] However, with such structure, it enlarges as a whole. Moreover, the parasitism inductance / 
capacitance of a wire arise. 

[0007] In order to solve such a problem, a piezo electric thin film coating technology is used, the 
laminating of the piezoelectric film is carried out on the passivation film of LSI, and forming a SAW chip 
by one on LSI is also considered. However, such a method is unreliable, and a process is complicated, and 
the yield also becomes bad. 

[0008] This invention solves the above troubles and aims at reliability offering the semiconductor device 

which has the high surface acoustic element which can be miniaturized. 

[0009] 

[Means for Solving the Problem] In the semiconductor device which has the surface acoustic element of a 
claim 1, it is characterized by having the surface acoustic element laid so that space might be formed 
through the semiconductor device which has an electrode for external connection, and the connection 
material which connects the I/O electrode of a surface acoustic element, and the aforementioned electrode 
for external connection between the fields and the aforementioned semiconductor devices with which a 
surface acoustic wave is transmitted above the aforementioned semiconductor device. 
[00 10] In the manufacture method of a semiconductor device of having the surface acoustic element of a 
claim 2, it is characterized by laying the aforementioned surface acoustic element so that it forms a bump 
in the I/O electrode front face of a surface acoustic element, and space may be formed between the fields 
and the aforementioned semiconductor devices with which a surface acoustic wave is transmitted, while 
the aforementioned bump contacts the electrode for external connection of the semiconductor device 
above a semiconductor device. 
[0011] 

[Effect of the Invention] In the semiconductor device which has the surface acoustic element of a claim 1, 
the aforementioned semiconductor device and the aforementioned surface acoustic element are laid so 



that space may be formed through the aforementioned connection material between the fields and the 
aforementioned semiconductor devices with which a surface acoustic wave is transmitted above the 
aforementioned semiconductor device. Moreover, the aforementioned I/O electrode and the 
aforementioned electrode for external connection are electrically connected through the aforementioned 
connection material. Therefore, wirebonding between the aforementioned surface acoustic element and 
the aforementioned semiconductor device becomes unnecessary. Moreover, a miniaturization becomes 
possible as a whole. Thereby, reliability can offer highly the semiconductor device which has the surface 
acoustic element which can be miniaturized. 

[0012] In the manufacture method of a semiconductor device of having the surface acoustic element of a 
claim 2, a bump is formed in the I/O electrode front face of a surface acoustic element, and while the 
aforementioned bump contacts the electrode for external connection of the semiconductor device, the 
aforementioned surface acoustic element is laid above a semiconductor device so that space may be 
formed between the fields and the aforementioned semiconductor devices with which a surface acoustic 
wave is transmitted. Therefore, wirebonding between the aforementioned surface acoustic element and 
the aforementioned semiconductor device becomes unnecessary. Moreover, a miniaturization becomes 
possible as a whole. Thereby, reliability can offer highly the semiconductor device which has the surface 
acoustic element which can be miniaturized. 
[0013] 

[Embodiments of the Invention] The surface acoustic element which starts this invention using a drawing 
is explained. Drawing 1 is a perspective diagram of LSIl with a SAW chip which is a semiconductor 
device which has a surface acoustic element concerning this invention. 

[0014] LSIl with a SAW chip is equipped with the bumps 7a and 7b who are connection material, a 
surface acoustic element (SAW chip) 5, and LSI9. 

[0015] LSI9 is the IF section circuit of cellular-phone ****. The electrode for external connection prepared 
by carrying out opening of some passivation films is formed in the front face of LSI9. The SAW chip 5 is 
laid above LSI9 through Bumps 7a and 7b. The SAW chip 5 is held so that this may form space between 
the fields and LSI9 from which a surface acoustic wave is transmitted. In addition, the I/O electrodes 6a 
and 6b and the electrodes 9a and 9b for external connection are electrically connected by Bumps 7a and 
7b. 

[0016] Thus, a miniaturization becomes possible, without using a piezo electric thin film coating 
technology by making into two-step pile structure the SAW chip and LSIl which were once formed 
separately. 

[0017] Moreover, it becomes possible to connect electrically the I/O electrodes 6a and 6b and the 
electrodes 9a and 9b for external connection, forming space between the SAW chip 5 and the mounting 
substrate 3 by using a bump. Since the bonding wire between LSI9 and the SAW chip 5 becomes 
unnecessary by this, the parasitism inductance / capacitance of a wire can be lost. Furthermore, a 
manufacturing process is simplified. 

[0018] Below, the manufacture method of this LSIl with a SAW chip is explained. 

[0019] First, as shown in drawing 2 A, each filter pad section and Bumps 7a and 7b of input-electrode 6a 
of the SAW chip 5 and output-electrode 6b are formed. In this operation form, Bengbu was formed using 
screen-stencil. 

[0020] Next, LSI9 as shown in drawing 2 B is prepared. As for LSI9, the front face is being worn by the 
passivation film (not shown). Moreover, opening of a part of this passivation film is carried out, and the 
electrodes 9a, 9b, and 9c for external connection are formed. Electrode 9a for external connection is an 
electrode connected with input-electrode 6a of the SAW chip 5, electrode 9b for external connection is an 
electrode connected with output-electrode 6b of the SAW chip 5, and electrode 9c for external connection 
is the electrode of a package mentioned later, and an electrode connected. 

[0021] The bottom is turned, and field 5a from which a surface acoustic wave is transmitted in the SAW 
chip 5 shown in drawing 2 A next is laid on LSI9 shown in drawing 2 B so that the electrodes 9a and 9b 
for external connection may contact Bumps 7a and 7b. Thereby, as shown in drawing 3 A, the SAW chip 5 
is laid on LSI9 through Bumps 7a and 7b. Temporary sticking by pressure is carried out, a reflow is 
carried out after that, and the SAW chip 5 and LSI9 are made to unify in this state. 

[0022] Thereby, about the portion from which the surface acoustic wave of the piezo electric substrate 5 is 
transmitted, the I/O electrodes 6a and 6b and the electrodes 9a and 9b for external connection are 
connected electrically, forming space 19 between the piezo electric substrate 5 and the mounting 
substrate 3. 

[0023] Thus, completed LSIl with a SAW chip is contained by the package 55 (55a55c) of multilayer 
ceramic structure as shown in drawing 3 B. Electrode 9c of electrode 55e and LSI9 of a package 55 is 
connected with the aluminum wire 58. Opening of a package 55 is closed by the lid 57 by the 



electric-welding method which used alloy lid 55d, such as covar. Thus, package processing of LSI with a 
SAW chip is completed. 

[0024] In addition, in this operation form, although the transversal type SAW filter was explained, it is 
applicable to other surface acoustic elements, such as a resonator type SAW filter. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the perspective diagram of LSIl with a SAW chip by 1 operation gestalt of this invention. 
[Drawing 2l It is drawing showing the manufacturing process of LSIl with a SAW chip. 
I Drawing 31 It is drawing showing the manufacturing process of LSIl with a SAW chip. 
[Drawing 41 It is drawing showing the conventional surface acoustic element 5. 
[Description of Notations] 

5 Surface acoustic element (SAW chip) 

6a Input side electrode 

6b Output side electrode 

7a Bump 

7b Bump 

9 LSI 
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